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3225 West Montague Streat
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Reference: ADDENDUM #1 fo REPORT OF GEOTECHNICAL EXI'LORATION
Georgetown County Commerce Center
Proposed Pump Station, Sewer Lines, Roadways and Elevated Water Tank
Andrews, South Caraling
S&ME Project No.: 1131-02-651

Diear Mr. Beldenbach:

As requested, [Thave reevaluated subsurface gonditions m the local vicinity of the elevated water
tanik o determine which IBC 2000 “site class” should be veed for itz strueleral design, Inour
orizinal gootechmical report we stated that the subsurface conditions sl the water tank site
conform to Site Class B, as determined from one 40-11 deep soil tost boring (SB-8). As dictated
by the IBC site classification procedures, aur site class analysis veguired an sssemption about the
properties of the soils between 40 ft and 100 ft. Bascd on tie site location, the TRC 2000 Site
Class E designabion would dictate that structural design of the tank be based on an accel=ration
responge specirum develaped by performance of a site-specilic seismic 1esponse anzlysis,

Becently, we recvaluated the water tank site classifcation based on some nearhy (<1 mile) 95 £
deep borings we performed for an 5CDOT brdee project, These borings indicate that deeper
(Le., =40 ft) suhswface conditions in the area are probably better than we origimally assumed,
anil fhat a Sits Class Tt is more appropriate for the structural design of the tank. Consequently, a
site-specific seismic response analbysis is not required,

Sincerely,

S&ME, Inc.

b, QL

Forrest W, Foshee, P.E.
Wice Prasident
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Ootober 24, 2002

tr. Rhett Reidenbach, P E,
Tty & Tlod, Ine.

3225 West Montague Shreet
MNarth Charleston, SC 29411

Keference REPORT OF GEOTECHNICAL EXPLORAULON
Creorgetown County Commuoeree Center
Proposed Pump Station, Sewer Lines, Roadways and Elevated Water Tank
Andrews, South Carolina
S&ME Project Mo TI21-02-631

Demr M. Reidenbach:

We have complersd the geotechnical exploration for the proposed pump statior, scwer lines,
roadways and elevated water tank at the proposed Georgetown Counly Commerce Center i
Androws, Sogth Caroline. Ouor services were provided in pencral accordance with S&ME
Propesal Noo 31-402-299, dated Seplember 23, 2002, The purpose of our exploralion wag 1o
defmmine the peneral site subsurface conditions, and then based on our evalpation of those
conditions, to provide geotechmon] recommenlations Tor the proposed construction. This report
presents awe understanding of the planned construction, includes a dizcussion of the site and

subsurtace conditions, snd presents our conclasions and recommendations

PROJECT INFORMATION

Az shown on Figure |, ihe proposed Geprgetlown County Commeree Center 15 located along
LS. Thghway 327 in Andrcws, South Carclina,  We understand the mitial stage of site
development will include: 1) approximately  [0900-LF of two-lane and divided four-lanc
roadways, 23 an 8-ft diamerer, 25-Tt deep wet well [ g submersible pomp station, 3) gravily
sewer lines, aml 4] a 300,000-pallon, elevated water lank with & 70-fi diameter foundation

footprint.  Also, we vaderstand that the water tank wnll likely have Towe to eight suppont legs.
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Referenca:
LJSGS Toepographic Map
Andrews, SC Gaedrangle
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Frgure A in Appendix | shows the locations of the proposed pump station, water bk, rosclwoays
and sewer line melative to property houndardes and existing roadways aund clearings. W
understandl that cul and fill amounts of 2 & oo less will he reguires] do grade the proposed
roadwears, and chat little (=2 1) o no new £l will be required to grade the proposed water tank
aven. Alse, we anderstand that the proposed gravity sewer lines wall bear 12 10 1o 16 1 helow

erade,

METHODS OF EXPLORATION

Field Dyilling and Testing

The site subsurface condilions were cxplored by perfommmng wa cimg peneiraion test (CPT)
soundings (designatcd SR&2 amd 8TR35) for the proposed sewer line, and two standard
penetration test (SPT) borings {desipnated SHa4 gnd STRE) for he proposed pump station and
elevated water tank, Soundings SBF2 and 3843 wore rorminated at depths of about 25 it and
4t helow exisling prade, respectively, and borings 3044 and 56#2 were both extended to a
depth of 40 ft helow existing grade. T cxplore the shallow solsurfoce comditioms along e
propeses] roadway alignent, we deilled 18 hand anger bovings (designated SBR2, 503G, sB=7,

and SB#% through STHE22), each to a depth of about 4 f

I'he locations of the CPT soundings, SPT barings ard most of the hand auper bhovings were
estalslished 10 the field using n Global Positioning Satellite {G05) system with sub-meter
gocuracy. Tue tu dhe heavy troc canopy covering much of the site, sume hand auger boring
lacaticns in the proposed roamleays were established by paemg distances and estmating mght
angles om existing site featwres.  The approximate test Jocations are shown on Figore A In

Appendix L

L
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In the CTPT soundimgs (ASTM 1 3778), an clectronically instrumeated cone ponctrometer was
hyedravlically pushed through (he sail womeosue poinl sleess, povewaler pressure and sleeve
friction. These valucs weere recorded nearly conbnuoasly as the cone was pushed 1o the desived
depth,  Ulsing theoretical and cmpirical relationships, the CP1 daty was then used to determime:
soil stratigraphy and to sstimete soil parametes such o5 preconsolidation stress, fiiction angle
und uncdrained shear strengeh  Also, a pore pressure digsipation test was performed at g depth of
abaus 10 7t in sounding SBE2. The dissipation lest resulls provide data aboul the time rate of

sonl commeolicdaliom.

The woil Lledl Tovings were drilled with a track mounted dedl vg wsing o mud rokey dalling
procedurs. Within fhe onings, Standard Peselration Testing (S} and split-spoon sampling
were perlinmmed at 2%6-ft intervals in the wpper 10 foand at 5-0 inlervals therealier, Standard
Penetration Tests and split-sposm sumpling were parformed in peneral aceordance with
ASTM D) 1555 The split-spoon sampling procedure uses a standard 2-m. O0TY split-spoon
sampler that is deiven inta the hottern of the boving with a 140-pound hommer falling a distance
af 20 in. The gamber of Blows vecquired o alvance e sampler the last 12 i of a normal 18-in,
penetration 15 vecorded as the Standard Penctration Test (SPT) vesistance value (W) These
"M"-valucs, recorded as Blows per foot (bpf), ace indicated on the boving logs at the depth of
geonrrence and provide an indication of the relative densily o granular materials and the

srrength of cohegive materals.

At the completiom of delling, the samples weore scaled and returmed 2 our laboratory for further
examination and classification by sn enginesr. Samples were classitied i the labosalory based
on visual observation and limiled grain size and plasticity test data.  Soil descrrprions indicated
an the boring lops arc in goeneral aceoordance with the Tnlied Soil Classificalion System
Fatimated group symbals according to the Unificd Soil Classification System are plven on the

baring logs. A more detailed description of vur Geld testing procedures, und the CPT Sounding
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Loygs, SPT Boving Logs, Hand Auger Bonng Logs and Thssipation Test Resalts mre included in
Appondix L

SITE AN STIBSHRBRFACE CONDLUTIOMNS
Site C'onditions

The propased Gesrgelown County Commerce Center 13 located between TLS. Thghway 521 and
the Scaboard Coast Tine Railway in Andrews, South Caroling  As shown on Figure A in
Appendix T, the proposed pump stetion is located near the center ol the praposed develupment,
and the proposed waler Lank i located at the southere cormner of the proposed development. The
majarily of the site is wooded with young 1o maluree Jines and hardwoods, kowever, at the time
of our exploration, the novthwest portion of the site had been cleared. Several gravel voads and
cleaved paths twaverse the site, Relatively shallow (ghoul <2-11 deep) ditches were located
adjacent to most of he gravel roads. Additionally, an approsimately 5-0 deep ditch was Tocated
in the right-of-way along U8, Highway 321, The dilches along the pravel roadways and along

LS, Highway 5321 contained seme water at the time of our explaration.

Ab the tme of our exploration, much of the site was covered wiath stancing waler, which
indicates the presence of shallow, low-permeability, clayey solls which impeds rainfall
infiltration.  Photographs of several areas with standing water are incloded 25 Fipure B in
Appendiz T Tased on the topographic infommation on the USGS Andrews Quadrangle map, the

site elevation ranges Mrom approsimately 26 -MSLY 0 20 1-MESL.

U obdean Senl Leval (oot

Lh
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Soil Swrvey Data

Fhe USDA Soil Conservation Service's (8C5) Soil Swver of Georgerown County,  Sowth
Cearading, dated Decomhber, 1982 (excerpt shown oo the Sod Swrvey Map, Figure ©) in
Appendiz T) imdicates that the majority of the site contans the follwing SCS Sail Series:
Fulomia (2440, Wahee (59 and Taden {130 Seme of the more portinent USCS information on fhese

sen] series i suendnacized in the tabls helowe

Table L. Summary of Selected 1SS Soil Series Information

=Ll CLASSIFICATIC RS AabAnLIMNAL AL TiL T AT AN ElALT LAWY
b EA 4 B i SUMAASHTY TITGIT W T TR SEFPEANI AT Y LA KL RN T ERCAVYATION
1AKILE - TININE AT

Lrlenin R T e 15451 | Evan e Fiiz, wesiness Peloturaa: Do Srwun: welnea
L2 A OraaG, A7 A4 sl wetieka

Wabpe TRk BN A2, A [T | § Eurus sloely P, ke Ravers, kv ahcaellh, M WETIesS
1545 Ll IR, Ay sliegth, wetiess | eiinass

Al Ul MLt N P sl i, by drverm low stnagth, | Swvone weezess
|]'_|'| Tl A-T 5|r|.-g_lh_'.l\.l:lulm R HIHE

Az shown in ‘Lakle 1, the USCS evaluations indicste that the Eulonia (2647 soil series i Tair tor fill

suilability, tavorable for drainage and presenis “moederae’ limitations to roadway development. The
Withee (593 and Toaden (1239 s0il senes ave desenibed as poor e G use, they perc slowly, and proscnt
“epvere” limitatons far roadway development. In peneral, the differcnee between the Bulonia series
and the Wahee and Bladen scrics iz the Ancs confent. Soils with o large traction of silt or clay
particles will bzhave ss cohesive soils, A relatively high warer sahle is expected i all ol the soil
seres, und cohesive solls are nore sensitive o meistore asd changes in mostore. Although cohesive
snils can often serve (he same function as cohesionless soils (a7, we BT ov pavernent sulgrades), the
cohesive sails are typically much move diffieule o wonk with, Additionally, very wet cohcsive soils

are often relatively weak and compressible

I
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Subsurtace Condifions

Lerails of the subsueface conditiens encountered by the CFL scundings, SPT bovimgs and hamid
auger hovings are shown on the legs in the Appendiz. The lops represent our inierpretation of
the subsurtaes conditivns based upon the CPT dara and visual cxamination of the split spoon
sumples und aonger cuttings,  Srratification lnes on the logs represent approximale boundarics
between soil types; however, the actual transiion may be gradual. The genesal subswtace

conditions and their perfinent chamcterisics ave discussed in the following paragraphs

Pump Statioe.  Boving 3384, which was performed Tor the proposed pomp staion, mmbially
encountered zbout B-n. of topseil The lopsail was underlain By fiem 1o sttt clay to a depth of
ahout 14 Ir, and then medinm densc sand to the top of the Santee Limestone al o depth of abont
25 i The clay had SPT N-values ranging tfrom 5 blows per toot (bpt) to 9 bpfl and the sand kad
Bovalues ef 11 bpiand 14 bpf. The lmestone was sampled s mediom dense, caleareous sand
and continued to the 40-1F horing lemmination depidh. N-values 1o the limestone ranged from
21 bpl to over 100 bpf. We nete that the top of the Imestoné Tormation 1 al the planmed deptl

of the pam station; therelfure, some ditticull excavation might be cncountorod.

Sewer Line  Soundings SP#2 und SBRS, which were patonned for the proposed gravity sewer
line, encountered inderbedded layeors of very Twme o medivm dense sand and soft o fivm clay
and zilt 1o the top of the Sonles Limestone  The limestone, which was encountered at depths of
ahout 23 ft in SBe2 and 27 [ in STES, wes very dense, with cone tip resistances in excess of
00 st AL the 12-ft to 16-f sewer hine hewnyg depth, (he sals will Tikely consist of loose,

clayey sand ov soft o fan clay and il

Flevated Water Tank. Boring SBa#, which was perfonmed for the proposed elevated water tank,

initiallv encountered abour 3 n. ol lopsail. Benea he lopsail, the Tering encounlered very soft

b fern elay ta the top of the Santee Limestone, which was encountered st a depth of about 25 1t

-
.
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below existing grade. The clay strata was inlerbedded with an approcimaely 23e-fi thick layer
ol medium dense sand at o depth of gbhout 7% T NWovalees o the clay manged from less than
| bpf 1o § bpf, and the mediurn dense sand had a M-valne of 20 bpf,  The mestong continued o
g depth of abour 38% ft and was sampled ax loose 1o dense. calcareous sand with N-values
ranging from 3 bpl to 24 bpt. From a depth of about 384 & fo the borng lerrmmation deptl

(e 113, rmedium dense, silty sand with a N-value af 29 bpt was encountercd.

Roadway Aligmment. The hand aoger Torings along the proposcd roadway alignment itially
encounters] shout 2% in o 12 in, of topsoil. Beneath (he wpseil, (e hand auper bocings
generally encountered clay and silt Lo the termination depth {4 7). However, hard auger bormps
ARL1 amd SAA%, and sounding SB#2, which are located al the western end of the pmp-:usc::l
roadway, cncounteresl clayey sand beneath the topsoil to the 4-ft rermination depth of the hand

augre Bovingzs, and to 2 depth of about 10 [t ST&L

Water Depthl. At the time af our exploration, groundwater was measured within the sounding
and szl test ming holes at depths ranging from about 2 [ to 5 7t helow exastimg grade. Wilhin
the hand auger borings, groundwais was encountered at the ground surface to & depth of aboul
24 1 W note that water levels will fluctsats due o sepsonad and climatic varations, and with
constiuction activity in the aves. Additionally, as evidenced by the ponded warer soross the sile,
he surficial clavey sotls will impede ramGll efleadon. Theretore, the possibility of
groundveater fluctuations showld be considered when finalizing the design and constroction plans

far this pnaject.
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CONCLUSTONS AND RECOMMENDATIONS

The imalyses and recomumendations submitted herein are based, in part, upon data obtamed from
our subsurface exploration.  The nature amd exlent of subswiface varalons etween the CPT
soumdings, SPT bovings, and hand avger borings will not become evident vntil construetion. 17
variations appear evident, then we will ve-evaluale the resommendations of this ceport. In the
evenl that any changes in the nature, design, locanon or depth ol the proposed sirecioves or
rosicdhways are planned, the conclusions and reeommendarions contained i this report will not be
considered valid wnless the changes are reviewed amd conclusions moditied or verified n
writing. We sirongly recommend that S&ME be retamed w0 review the Dlinal design plans and
specifications to eonfim that earthwork and  foundation recommendations  are properly

inlerpreted and imolamented

Pump Staiion and Sewer Lines

Purng Stalion Bonng SBA, which was dilled at the proposed pomp station, mdicates (hal the
hearing surface at a depth ol aboul 23 i below existing grade will be limestone. 'Theretare, the
subsurfoce conditions will be suitable for support of the ponp stabon on o ghallow mat
feundaticn  We estirnate that tatal setilement of the pumnpe station beareng on the limestane will

e neglipible (e, <M in ),

Since limestons is present at the wet well bearing level, we do nol anticipare that overexeavation
anl backfilling with stone will be necessary to stabilize the excavation,. However, excavalion of
the limestone (il necessary to veuch plansed subgrade elevation) may be difficult. We anticipate
that the excavation for the proposcd wet well will be performed within the confines of a
temporary shest-pile wall o similar retaming systenr, Due 2o the size of the excavation, the

shallow aroundwarer level, and the presence of Timestome ot the bearing level, the relaining
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sysiem and excavatbon methadalopy Tor fhe wet well should be desipned and developed by 2

knowledgeahle enpinesicontractor toam

Sewer Lings. Soundings SBA2 and SB35, which were perlommed Tor the proposed gravily sewer
ling, encountered either sl cohesive soils ar medium dense clavey sand at the planned 12-7 o
16-Tt hearing depth.  Since the installation of the proposed sewer Times will nol vesull in a
signiticant stress increase 1.+, the weight of the sail removed is likely greater than the weighe of
the: utility that replaces it}, wo anticipate that tofal settlements ol the sewer line will be Tess than
[ in. Differential setflements are estimated o be about half of the total scitlement. Howsver, o
provide n uniform bearing surface and maintain stalilily of e excavation bottom during
construction, we recommenid that at the foundation bearing level, the somls be overcxeavated at
least 12 i and replaced with coamse apgregate. Depending on the conditions encountered at the
fime of excavabion, additonal cxcavation may he necessary.  Toowvery sofl hollom aceas,
reinforcing the soil subgvads with o geotextile will reduce the required thickness of the stone
layer.

Diewateving. The cxcavations for the pump station and sewer line instatlation will encounter
proundwaier,  Waler levels should be maintained at least 2 1% below the excavalion haolboims
throughoul constiaction to maintgin hettam gtebility. This can probally best be accomplished
with a temporary well point svatem, but possibly by pumping from sumaps Tocated within the

exogvations. The dewatering system should be designed by a qualified dewaleding conlracter

Oxcavalicns.  All cxcavations shinldd be slaped o shored e stnet compliznce with the most
recent local, state, and foderal goveming repulations, mgluching OSITA (2% CTFR Pal [926)
cxcavatien trench saloty standands. Stockpiles should be placed well away from the cdze of the
excavalicn and their height should be controlled s hey do nol surcharge e sides of the
excgvation.  The responsibility for exeavation safety and stalility of temporary construction

slopes and shoring should He solely with the contracter. This information is provided anly as 4

10
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service and under ne crcemstance should we be asswmned rcsp-:-nsjhlc for construction site

safety.

Lateral Barth Pressure.  The pressure on belew-grade walls 93 a Tunction all the relabive

motwcment between the stractore and the surrounding sois. Throe idealized conditions of larcral
eaith pressure (active, passive and at-rest) have been used o classical soil mechanics and are
commonly used for design. Active earth pressure oceurs when the wall moves away from the
woil aned (he sl mass steetchos hovizonmally, Tully molnleing s shear steength, untdl a condition
al plastic squilileium is repched Passive earth pressure ocours when a soil mass 13 compressed
hoarieontally, fully mobilizing ity shesr resisiamee. A seil mass that is neither stretched nor

comprossed 15 soad w0 T inoan “at-rest” stats,

Below-graude walls for the pump stafion should be desipned as vigul and vestirmmed againsl
rotaticn: thus, the wells should be desipned for an “at-rest” cenditton Sinee the backfill soils
will likely be the on-site clays and clayey sands, we recomnmend thal all below prade walls be
designed for zn at-rest earth condilion. We recomunend that an cquivalenr fluid weight of aboot
P00 1A e vsed. The design af the below prade walls {Tor the puinp station) should ke into
account the hydrostalic pressuces resulting from ditferantial water levels berween the inferion and
exterior of the wet well The weall hackiill should be compacted to 90% of the soil's Madificd
Proctor maximuom diy density {ASTM L 1557) to help hme [ateral stress. We also recotnmend

that aclf-propelled compaction egquiprment not be wsed within 5 1 of the walls.
W recanunend that all temperary shoring or bracing tor the proposed sewer Lines be desipned to

resisl laleral earth presswrcs. The following soil parameters may be used o estmite fateral sarth

pressures Tor the on-sile clayey soils for (ke design of temporary shoving or bracing,

11
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Internal Fricticn Angle (§) 220
Cohesion (psh) 400 pst
Moist Unit Weight (pef) 120 pf
Submerzed Unit Weight (pef) 54 pol
Ad-resl Barth Pressurc (1K) 62
Activee Earth Presqure (K ) nd:
Passive Earth 'ressure (K ) 222

Mote: Ko, K, and K are Tor level hackslope and nig wall fliction.

Elevated Yater Tank

Because of the soft compressible clays encountered in the upper 25 ft of boring SB#, we
recomimentd (hal the propesed water tank be supported on deep [oundations hearing n Lhe
limestone, The limestone was encountered in the boring at a depth of bout 25 7 below exnisting

prade.

Iypical decp foundation systems for water tank struetures consist of a group of driven piles
Lelow each leg support. The three maosk cormmon ypes ol deiven priles are prestressed concrete
(PSCY, dmber ad steel T-piles. For the subswtace conditions at this site, there ae advantages
andl disadvantapes associated with cach of these pile wypes.  We amicipate ihat timber or
preseressed conerete pries will likely achieve sufticient axial compressive capacity i they are
driven ter virtwal cefusal (1e, 20 Blows per inch) in the lmestone,  owever, becanse there is
variability in the lmestone (e, il s sol a bomogesecus of predictable stratum), the refusul
deprth will likely vary from pile to pile. This would resall in vardous pile ®slick up® lenpths
abirve the ground swiace, and the conteactar would have to cut piles to accommeodate the sl

pile driving refusal depth

Cutting ofl timber piles would be easier and cheaper than cutting off PSC piles: however, PSC

piles have sipnificantly more capacity fhan fimber piles (e, prester number of tmier pules

12
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required Tor same capacily as smaller number of MSC piles). 1he steel H-piles wounld alse be
pasier than PRC piles to cut o, however, we are doubifal (hat the steel Hopiles would achicve
sufficient axisl capacily 1o the limestone (1.c, steel Hopiles might not refuse in the hmestone, but
casily penctrate to prester depths).  Because of this uncertainty, we have net provided
recormendations for ateel H-piles. Recommendations lor driiven 12-n0 and Tdan. siqume PSC
piles and 10-in. tip diameter Heber piles are provided bercingfier With either pile type, tesing

should be pertormed during diving to confimm the sxal commpressive capacily.

Tir uvnid the uncertainty associated with various pile Tengihs, culodf amcunts, ele., the proposed
water tank could be supported on drilled, castin place Toundations  Dhilled, cast-m-pluce
foundations such as drilled shafts or steel micre-piles could be mstalled 1o a planned depeh,
allowwing for more aceurale foundation sost estimates prior to construction,  Also, becanse dnlied
shatis are laraer in dismeter than drven piles. they have greater axial and lateral ecapacitics,
allowwring foo- eme Gonandation Beneath each leg suppart and chmination ol a ple cap. We have
performed axial and lateral analyses of 20-m., 36-n., 42-in. ard 48-in. diameter drilled shaft

Momndations.

Dreiven Pile Foundations

Axial Compressive Capacity.  We have estimaled allowable axial compressive capacitics for
| (-1, b sliameter Uimber piles and 12-in. and 140 square PSC mles. We anticipate that
timber and PSC piles thiven t vivlual refasal in the limestone will achieve the allowable axial
cofmpressive capacitics shown w Table 2, Based an the bormg, we andicipate that relusal wall Le

encountered betweeen depths of aboul 27 1 and 35 1t below existing grade.

13
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Tuble 2. Allowable Axial Compressive Capacitics for Piles Driven To Refusal In Limestone

‘ Pile T'ype Allowable Axinl Compressive Enpncﬂgﬂ
L0 in, tip chigmeter Gieber pile 35 tons

124, square PSC pile e NS T

14-1n. square PSC pile 75 tons

An efficiency Mot (o aceount for capacity reductions caused by group elTects) ol 1.0 should
L used far center-to-center pile spavings of lve pile diameters or more.  Faclors decrease
lincariy to (L8 e a spacing of three pile diameters, which 15 the mimimum recommended
spacing. The structural capacity of the piles hias nol hesn considered in our analysis. Allowable
tensile capacitiss are estunaled to be approximatchy one-third of the sllowable compressive

capacities.

Pile Installation, Fased om owr experience with sinlar projects, drop, ar, o diesel hammers
having rated energics in the range of 380 to 60 N-kips should be suitable for pile installation
Howewver, Anal hummer approval shonld be based on @ weve squation analysis hal accurately
retlects the contraeror’s propossld ditving systern. The results of the wave cquation analysis will
can [irm that the proposed driving system is capable of driving the prles to the necessury copacity
withour causing any damape 1o the pile. We reconuncnd that driving shoes be nsed to limit any
damape o the pile too  Pre-augring may e performed in the wpper 25 {1, provided the

diamerer of the auger is smaller than the least pile dimensien Jeiting should be prohibited,

Pile Testing.  The uncerlainty in depth versus capacity (and the practical refusal depth) Tor
driven piles can be chiminated by dynamically testing ssvernl prole piles immediately pooe 1o
comstruction. We reconunend that three probe piles be driven i the aren of the proposed tank
(at production pile lecations) Lefore production piles ae ordered, to contirm the required pils
length {realizing that pile “stick up™ may result from varous refuzal depthy). The insgtallation of

these piles should he monitored with a Pile Driving Analyzor™ [(ASTM D 4945) during
14
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installation. Using the results of the dynamic testing, the pile capacity can be verified. Mot anly
will the Pile Driving Anabyzer be effective in veritying that the capacity 15 achieved, 1t will als:s
mensure pile inteprity, hammer performance and stresses within the pule. By measuring the
strosses within the pile, we can determing Xf the pile s in danger of being damaged (infegmly of
the pile), which may become a problem in hard doving. Using the hammer performance
measuremens, we can pertorm a refined wave couation apalvsis aed produce an accurate deiving
eriterion (Le., how many hlows o achieve a specifled capacity). An enginesiing techmician,
under the divection of the geatcchnicel engineer, should muonitor all pile deiving w vertfy thar the

piles arz enpountering the expecied driving resistances and nore any damage to the e

Lreilled Shaft Foumilations

-

Axial Compressive Capacity.  Figure 2 shows the estimated allowable axial compressive

capucities [or deilled shaft foundations,  The shructwral capacily ol the shatls has not bocn
considercd in owr mmalysia. Allowable tonsile capaciies ave esttmated w0 he approximetely

lwo-lhirds of the allewable compressive capuubes.

Shaft Installadom.  Due to the relatively shallow groundsater depth, we recomwnend that the
“slucry™ method be vsed for shaft comshructiom. Additionally, the shaft excavation may be
stahilized by installing a temporary stec! casing, The temporary casing 15 typically installed and
remmaved with a vibeatory hammmer. Slwiry drilled shatis are constmicted by conventional calsson
il s excavating beneath a deilling noud shory, Typaeelly, the shaay s mbodoced ine the
cxcavation after the growmdwaler 1able has bees penetrated andior the souls on the sides of the
excavalion are obscrved w be caving in. When the desigm shalt depth 5 reached, Mo comerede i3
placed throagh a trermie pipe at the baweoin of the excavation. The slury level sheuld be mainraned

al o nuoiemwm of 5 o one shalt dismeter, whicheysr iy greater, slove (he groumdweler (ahle.
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The botem of the drilled shaf excavanion shoold De ee ol delars and looge soil. Concrere
should be placed with a tremie tule, and the tube should not be withdvawn from the conoete
during the pour. Dmring construction, the casing removal rale should be regulated 1o mainmain a
positive pressure head of concrete. Mew shafts should not be dilled within six shalt diameters

of “preen” shafts (e, shals Tess than 24 hes ald).

Shaft Inspeetion.  Ingpection dwring excavation should melude wenihestion of plombness,
maintenance of sufficient shory head, munitosng e specific gravity, pH and sand content of
the drilling shwry, and menitonng the depth of the exeavation. The speailic pravily o relative
density of the drilling mud slwry should Te monitored from the ietial mixing to the completion
ol the cxeavation, An inceease (o the speeific gravity or density of the ditllmg slurry by as much
as 10 percent s indicative of soil particles setfling cul of he slurey onte the bottom of the
excavation. This selling will result in a reduction of the allowsble heming capaciiy of the

botlem of the deilled shalt, wnless cleaned immedialely hetfore placing concrete.

Shaft Testing  The allowable axinl compressive capacities shown in Figure 2 are based on s
factor of safety of 3.0, Since this factor of safety is relanvely conservative, and a load fest
program far deilled shafts is comples and expensive, a drilled shafl load LESHiNg program 1s not
vequirsd For this project. However, if a load test progeam were perfinmed, a fuclo of safety of
2.0 conld be justifed. T desired, we will provide seconumendations for & drilled shaft load test

progeam tor this prajoct



Ruepuort of Gruteshnical Explaration S&ME Job Mo, 1131-02-651
Geprgeirwi Comily Commeres Cenior Andrews, 50 Cetobor 24, 2002

Lateral Foundation Analyses

We perfonmed lateral analyses for smele pules and drilled shalts nsmg the proprietiry compruler
program LPILE™™" This progeam performs a bearm-column analysis of single pilesfshafts,
which are subjected o aiven lateral and sxial loading, and sssomes o nen-Tnear sol response.
Chir cstimates of lateral load versus horizontal pile head deflection, and lateral load wersns
maxirmin bending moment, are presented m Figures 2 through 6. For the driven piles, we
azsumied 3 Mxed pile head condition for cur analysis, and a free hesd condition was assumed lar
aur analysis of deilled shals, The dellection and merment versus depth graphs for various lateral

loady aree moluded m Appendix 11

We unticipate (hat if driven piles are used, they will be configured i pile groups heneath the
individual leg supporizs. Troowr lateral analyses of individual piles, wo included a slight reduction
factar o aceount for the effects of “soil shadowing™ when piles are in a group. However, the
actual pile group confipueation will have a significant cffcct on the behavior of the piles under
latersl loading.  Therefore, once the pile type and size, loading conditions, and direction of
leading are determined, we should be retained lo reanalyze the lateral load behavior of the pile

prongps, and make appropriate revisions

* Reese, Lymon O, Wind, Slun-Tower, FITLE™ ™ Yersien 1.0, Enanfi, Tne., 1553,
1K
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13 The drven PSC piles were azsumed (o lave an effective prestress of 700 pei.

2y The 12-in. square PSC pile wis sssumed to have four Y-in, dinmeter steel reinforcement steands,

3% The 14-in. squure PSC pile was assymicd o have cight T710-in, divmeter steed reinforosment glrasls,

%) The lnteral analyses were performed for single pites with a slight reduclion Bctor o aveoenl for “soil shadowing™
that ocours when piles are ina group, Omec the foundation type, lowding conditions and direction of loading arz
determined, we should be retpined to reanalyze the behavior of the pile groups wisdar iteral loading,

LATERAL CAPACITY
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HOTES:

The driven PR piles werz asmmed to hwee an effective presiress of 700 pei

23 Tl 12-in. sguare TS pile was assumed to have four Y-in. dinneter gieel reinforcoment strands.

3 Tle 14-in sguare TSC pile was assumed o leve egght T16-in, diameter steel reinforcement strands.

11 The lateral analyses were performed for single piles with @ slight reduction factor to account for “soil shudowing”™
hat eceurs when piles anc in o group. Onee Lhe foundation vpe, loading conditions and dircction of lowding aee
determmingd, wo should he retained to reanalyes e belavior of the pile groops under Jateral lowdinge,

TERAL CAPACITY
Ll & FIGURE

JOB # 1131-02-651
OCTOBER 2002 SME WATER TANK
b GEORGETOWN COUNTY COMMERCE CENTER| 4

ANDBREWS. SOUTH CARDLINA




Lameral Toad (toms)

NOTES:

LATERAL LOAD VS, DEFLECTION FOR DRILLED SHAFTS
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LATERAL LOAD V5. MAXIMUNM BENDING MOMENT FOR DRILLED SHAFTS
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Seixmie Considerations

The subsurface conditions encountered hy horing SEWE (drilled for the proposed elevated watcr
tank) were evalusted in accordance with the procedures of the 20008 Intemational Bmlding Coale
(IBC) A medium dense, silly sand Tayver Trom o depih of about 74 £t to 10 £t 15 petentially
liguehiable' during the degign carthquake’. Liquefaction of this layer conld cavse about | . of
valumetric compression {or seimmically-mdoced seltlement)  during or after the design
earthouake. Volumelric compression oceurs 33 seisnueslly-mduced pore water pressures which
build up during sn eathyguake dissipale.  However, since the proposed watcr tank wall be
supported on deep foundations bearing below the petentially Hgueliuble layer, the risk of
valumetiic compression will be mitigated.  Since the potentially hauefable layer 1z relatively
thive amil net expected to significantly imfMuence the overull response of the site during the design
carthquaks, and since the hering epcountered o soft. cohosive layer greater than 10 18 in
thickness, the subsurface condiions are clasaled o5 0 Site Class B The stractuval design may

be based o g Sile Class B

Hoadways

Site Thainage, As previously stated, nuch of the proposed roadway alipnmenl was eovered by
standing water at the time of oo exploration (e, site drainage is poov),  Therefore, prior o
hegrinning ass clearing and grading, it is entical that positive site drainage be established,
Dirainage improvements shoold be made to lower the water level al the sile anid handle any
rainfall during construction Site drainage can be established by improving the existing swales

and exeavating mldivonal pravity draining ditches zeross the stie to divert water Dow away from

Liggue Factien, the Toss af a soil’s shear sivength dusg o e ineeessi: in posewstar pressare cesulling rom 2cismic
vilsrtinns, is alwavs & potentiul coover mcowstl Soath Caraling.

* The TRC design cambiquoke Lis o 98%% pesbabiliy of soo-goceedanes a0 30 vears, which is based an an
carthquake with o maguibuds ol 78 and “hase™ secelesation of D40

23
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construction areas. Depending on conditions at the tume of construction, pumping lrom sumps
miay be requiced in low-lying wens of the site. Baen dweing dey weather conditions, ditches and
draimsge mprovernents should be in plaee o handle any Reayy vainlall that might oceur doving

constrctian.

Site Preparation.  Afler drainage moasures are in place, site preparziion should Legin with

clearing and prubbing oll vegaation and vopsod from the proposed roadway aligmment.  Stumps
and Laproais should be cut off at least 2 F below planned pavement subgrades. Then, all wopsoil
and creanie laden sand should e stripped.. Based on the hand ouger bectngs, we cstimate that s
terpmail stripping depeh of & in to 12 moowill ke requived; however, the Gpsonl Thickness varies

across the site and tnore or less stripping may be required in isolated arcas

Eollowing stripping and price wo fill placement, the geotechnical engincer should evaluaee the
expased suberade along the proposed voadway alignment. This evaluation should include
proalialling with a fully leaded tandem-axle dump ouck (or similar cquipment judged switable
by the geotechnical cngincer in the held) to detecl any wnslable areas. Any areas that pump or
rul excessively should be undereut and replaced with controlled [T Undercutiing should Be
ohserved by the peolechnical eaginesr 1o confivm that all vnsuitzble materials are removed and

that suitable materials are not over-cxcavated.

Subgrade Improvement and Stalilization. Send was encountered beneath the topseil along the

western end of the proposed roadway alignment, where SB&1, 5Be2 and SB#% were parfintned.
Wz do not anficipare thar subgrade improvement will e necessary where sands arc presont
However, hased an owr hand auger borings, claye are located dewectly boneath the topaom] acroas
mast of the readway alignment. Tn thess aress, we expect that subgrade improvement and

slalabizalion will be inevitable.

24
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T casicst and most comssrvative subgmade smprovement melhod =2 ondercucting Two other
aiternatives for subgrade nprovoment that will reduce the amount of required underculling arc
the pse of g geotexiile o lime slabilization. Decisions regarding subprads salalization methods
(ie., undercutinpsreplacement and reinforcing with a geotextile) can be made most effectively
during construction, since their effectiveness s highly dependent on sorl aml subgrade concditions
oL the time of consunction.  Additionally, a [aborarory tesrng program would be necessary to
tletermme the effectiveness of lime stalnhzation for thae project. Undercattingfreplacement, the

usg of geotextiles and lime stabilization are discussed subsequently
W expeet that o gymrcant ameunt of shallowe (=2 00 aederculting will be necessary. Rased on
the resulis of our hand aupor borings, we recommend you cerablish an vndercutting “budpet”

based on the information an Table 2

Tahle 3. Potential Undereotting Depth for Percent of Readway Lengih

Potential ndercntting Depth _ Fercent of Roadway I__L'_l_lgrf.h
Little or none I
L ft or less - B 15 0 20% |
lfitod f T5%

We caution thal conditions will vary between the hand avger boring locations.  Actual
underoutting quantities should be detemined o the field ol the e of consbroction by the
peolechnical engineor.  We note that the cxtent af requircd undercutting will depend heavily
npea elimelic conditions during constasction, the aggressivencss of the carthwaork schedule, and
most importantly, the contractor’s ability to mamtaim sullicient site dramage and Lot the
distwbance of lempararily wel subgrades.  Underculling quantities may be lessened if
constiuction coours durimg g period of relatively dry weather. Doving pentods of heavy ranlall,
unilercuibing guantites may be limied by maintaining adequate site drainape and prohibiting

heavy, rubber-tived cquipment from travelling on cxposed, wet subgrade soils,

Ah
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[ may be possible to reduce the amount of reguived undercutling by reinforcing moderately
weak pavement subgrade soils with a geolextile or Geoprid™, such a5 Tensar BX1I00 or
equivaient. We reileruie that decizions regavding the vse of geotextiles w slubilize the subgrade
should be made during constimetion. Hewvever, fin preliminary estimating purposes, we eslimate

thial pealexiiles will he needed over 15 g2 20 pereont of the roadway suborade.

Anather oplien tor reducing unidercatting may be lime stabilizagon or lime modification.  The
spphivation of [ime conld stabilize {dry and strengthen) the near-swrtuce cluyey soils, therehy,
limiting nepdercutting.  Lime wsually reacts wilth musl plasiic sals containing <lay thal have a
raesimum plasticity index (PT) of 10 and fines content of 25%: {percent of clay and silt paticles
passing the Mo, 200 sieve). The near-swtace slays at this site appear to meet this criteria and
shouldd react with Time.  Laboratory testing would be required o determine the amount of lune
requived Lo stabilize or modify the site sofls.  We anticipare that noaveas where lime
stabilizationsmaod Realiom 15 pecfmed, tmnimal (1f any) 11J]d|:1'culling wionthih he required. We
have parformed laboratery and quality assurance testing for several low county projecis where

Lime stalilization was suceesstully wsed

Conteolled Fill.  Any new [l placed e the proposed roadssy grea should mest the criteria
aullme for controfled (11 Contrelled fill material shouwld have i Houedd Tt less than 40 and &
plasticity index less than 3 and conlain ne more than 35%, fines (material passing the Nao 200
sieve) hy werght. Conbrolied 611 should have a maximom dey density (ASTM T2 1557) of at
Resst 100 pef. The soil sheuld be relatively free of orpandes, deleterions matter and elonpated ar
flat particies, which may he suzceptible to degradation. All controlled fill should be compacted

tor at least 25% of the modificd Proctor maxiomum dry density.



Reparl ol Geolechinical Explovatian REME Joh Moo |13 1-02-051]
Ciearpeloven Coonty Comumerce Cenlen, Sadrews, 50 Clctoler 244, 2002

Conatructicn Obscrvations and Testng.,  An experienced cngincering technician, undeor the
R i

divection o a gectechnical cogineer, should porform in-place densily lesting duing all till
placement to confirm that the conlracios’s method can achicve the specified compaction.
Additional Tab and field testing should be perloomed to conbn that the [ mests the specified
requirements. We recommenid udensily test frequency of at least one st por 5,000 3F of each
Bl Tilt along the proposed roadway alignment. The peotechnical enpineer should perform

subgrade evaluations and obeerve all proofrolling gnd imderontimg operations.

Payvement Recotnmendations. We have performed pevermeni design analyses Tor flexible asphal

pavemicnt, The pavement sections described herein were designed vsing the proprietary sollware
DARWIn™ 2.01°, Swength festing was nol performed oo the subgrads soils in the proposad
rogdway ares,  We reviewed the resulis of the subprade sirengih lesting perfonmed by
{teoMetrics. oo, dwring their 2000 preliminary explovation for the westom portion of the site.
Hemeever, their laboratory testing waz pevformed on clavey sand and e resulls of their
California Bearing Ratio (CBR) fast indicated a CBR value of 9. This CBR value 15 typical [or
predominantly sandy soils. Since clay was cncountersd by most of the haml wuger borings
performed along the proposed moudway wlipnment, we based our pavement analysis on an
assumed Califormia Bearing Ratio (CBR) value of 6 This value s bypical for clayey soils such
as those encountered at this site. Tlowever, i should be confirmed with laboratory testing when

linal grades e established  The recommended pavement sections ave as follows:

PTEARWIT 2001 wis developsd by AASLTD aod based oo dhe AAKETYY Cadde T Deslos o7 Povement
Sreaende | 10933 The pavenenl design is based oo the AASHTO “stnenieal muaber” (53} sestem.

Lo
<l
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PAVEMENT COMPONENT THICKNESS (In) Mlaxim uim

Ciraded iﬁgregate Asphaltic Conerete Asphaltie Concyete Allowahle
Base Course Binder Course Surface Course '1'1'ill‘ﬁl.:.
(murine limestone} | (SCDOT Type 1) (SCDOT Type 1)  [ESALY)
H 2 2 [, 155,000

[0 e B Pl _ [ 520,000

12 x5 2:5 3,770,000

Tased on our experience with similar developments, these allowable tratfic volumes should be
adequate,  However, iT the anlicipated traffic volumes ave greater than thoge hsted herein, we

shaded be retained vo re-cvaluate these recommendations.

Adl subprade, base and pavement construction operations and matecial should meet local design
codes. mnd e minimume requirements o the Sowth Caraling Depaiment of Transportation's

(RO “Standwed Specifications for Highway Constroetien,” 2000 edition,  The applicable

secliong are identified as

SCTIOT Specificulion Seciion
208 {pp. 173 = 175)
05 (po. 2048 — 221
£01 {pp. 250  253)
403 {pp. 302 =303)
01 (pp. 332 - 381

Tille

Subgrade

Graded Asgrepate (marine limestone) Dase Course
[Mor Mixed Asphalt Pavement

Hot Mix Asphall Sivtace Course [Type 1)
Povtland Cement Conerste Pavemnenl

The performance af pavemenis will be dependent upon a mmnber of factors, including subgradls
comditions at the time of paving, rainwater runalT amd laffic. Rainwaler roneft should not be
allowed to scop below pavemenis from adjacent arcas. In arcas where fimshed pavement grades
are below swrrounding finished grades, adequete dminege will be critical o pavement
perlormance. The specific need for pormancet dramage (e, mmderdiaims or swales) wall be
" Hauivalent 18-Eip ingle axle Joad (ESALY over the [t of e pevemient. As eangles, @ legally loaded tandem

arde ttai-ratler liaz an ESAL of up to 2.5, wiile & passenper car dus s BEAL of jpprosimalely 90002,
%
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mare evident as prading plans are developed snd construction gets underway,  Howsiver, the

need for underdraing shonld be expected tn low arcas.

Al uncerdraing shoulid consist of 2 d-in. dizmeter perforated pipe smrounded by a o 57-sized
for coarser) aggregare. The pipe invert should be al least |8 i below the pavernent subprade
clevation.  The undesdrain rench should be at Ieast [2 in. wide, and & non woven geotextile
{erab tensile strength grester than 100 pounds) should encapsulate the drainage aggregate, The
underdrain should be located under or immediately behind (he cwrb, so Gal the wnderdrain
agerepate and roadway base aggregate ave hydraulically connceted by continuous consact, The
underdrain agpregate should extend o the bottom of the corfy, of up o the boltom of the

averlving topsoil il lecated bebind the ok

fmmedintely prior to paving, the cxposed subgrade shonkl be thoroughly evaluased wsing
praofrolling and amy unstable mreas should be repared. Since paverment design typically has low
Gactors of safery, it will be important that the specilications are followed closely during
construction to ingure long-tem perlocmance of te pavements.  Our analysis was based on a

L S-yem: design lite; howewer, some isclated arcas could vequive repair in a shoner peviad of time.

The Twse course should be compacted tooat least 8% of the maximom dey densaly, as
determined by the madified Proclor compaction test (CASTM 13 1357) In arder to conlimm that
the hase course has been unifiamly compaeted, fu-place fisld density tests should be performed
by a qualiled enpineering technician and the arca should be methodically proafalled under ther
abservatien. ‘The base course and asphall pavemient thickneszses sheuld not be deficient in any

area by more than b4 i aed ¥ in, respectively

2%



Reporl ol Geolechmical Explovation SENE Tol Mo 1131 -82-651(
Georeetewn Cnunty Commaerce Conlur, Aadrews, 500 Chztnber 244, 20032

CONSTRUCTTON MONITORING AND TESTING

We strongly recommend that the awner contract with S&EME to perfon construchion quality
conteal esting and inspection. We recommend that the excavation bottem far the pump stanon
wet well and gravily sewer lines be evaluated by S&ME to venly botlom siabrhey. Uhiderculling
and sabilization oporations along  the proposed rcadway sheuld be montercd by the
peotechnical enpineer or engincering echnicizn imder s zopervision. Testing of the
foundations for the proposed waler tank shoull be performed according to our previcus

recomimencations within this reporl.

LIMITATIONS OF REFOIT

This report has been prepaved in sccordance with generally accepisd gectechnical cagimeoring
pructice for specific application to this projest. The conclusions and recommendalions contained

in this report are based upen spplicable standads of cur practics in this geographic area at the

e this veport was preparsd  Wo other wansnty, express or imphisd, s made.

U
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Repart of Geotechaical Baploration
Oetnbcr &, OO0

Greargcteesn Comney Cornmaree Center, sSodiews, S0
CLOSURE

o oappreciate the opportinity to be of service on this projest 11 you have sny questions

concerming this report, plense call.

ammcerely,

S&ME, luc. s,
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FROJECT. GEORGETOWH COUNTY COMMERCE CEMTER

ANDREWS, SOUTH CARDLINA HAND AUGER BORING LOG: HA@SB-1
1 31-[12-551_ - 3
DATE STARTED: B2EN2 DATE FIMISHEI: B0 Ll
SARNFLING METI_I_E-I:I: HAKND AUGER - PERFORMED BY: BEME, INC,
WATER LEVEL: !:iEI:-IJ!-.II:I EURFACE AT TIME OF DORING
E' g &~ |uuw DY NAMIC COME
= = A a
u £ %8 MATERIAL DESCRIPTION E £ % E; PENETRATION RESISTANCE
a ol =
a'_-:a".] TORSAIL = 3.5 INGHES =
fadd _
| CLAYEY SAND [5G}
% eay fed braven nodlled, Ting o medium
i
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@§%JAME Pagn 1 of 1
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HAND AUGER BORING LOG: HARSE-1

Fage 1 of 1

143402581

AMEREWE, SOUTH CARDLINA

GECRGETOWH COUNTY GOMWERGE GENTER
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EEGNEHE GECRGETOWN COUNTY COMMERCE CENTER
ANDREWS, SOUTH CAROLINA BORING LOG 5B-4
1431 .02-561
ThaTE
DATE DRILLED: 1074002 ELEVATION: Batiz
1
DRILLING METHOD:  MUD ROTARY GORING DEFTH: 40.0 It .

LOGGED BY: DWH WATER LEVEL:

E'3" AT TINE OF BEOR®G

SCRME LOS CMBETLIGR] BNME COT O2an

OFLLER: 81 DLl G GME-A50 fwailr liamimer)
ki 2 = 2 T
1 E E R0 ATAMDOAND PERETRATION TEST QAT i
E = t o e g arad E = a L I;th'n'ul!'..'ﬁ‘:l E
b A o = mMaTERAL DESCRIPTICN e Ii‘;-' = # g T
B | : L o =
15 B - z
g 10 2030  EdAD
Tl FOPSAIL = 8 INCHES ol [:‘ |
VoA CLaY oL _ gal’ | 5
7 fror. reckdish boosn Qrpy malted; somes argariies i
BANDY GLAY [CHIEL) = E
_/ firrm, Lreeaenislt qray L e | g
5_/ :'.l': T [ 1
- - 3 7
o Lo
/ slIF, gray C g4 b G|
¥ ]
10— / + i |
. % - 5.5 g
/ g |
Thy| SAMDSRIEM
15 "_-{-' mreadium nersea, gray, fine fo medivn; slighty sily T
! - sus )] i
- _' e ] -
= :.fl . .1" I
|"]- = - |
a4 T o PPN == S
Tk 57 [ 14
.|' .I-.- % .' I- i A
Fir I |
23 | EANTEE LIMEATOHE F‘: .
=== mampled as mediuen derss, gray, calzsreous sand; fna o S Y 2
‘ﬁ edivum, high shel contant, slighthy elaymy - |
E'I:I_.__l_'l. 1 I
== churms, low skl corlent | cg ”
T i, i
| = A
= i
| - - - e comantad noduisa '
ey : : =510 E k a5
B i Ry
——r B '\"
e $ & i
i r-l_n:- re::waw [=11 Hy E1|:I.
0 BORING TERMMATEL AT &) FEET
1. BORIG AND SAMFLIAG 12 [V ACCORDANZE WITH ASTH C- 1566
2 PERETRATION [M-VALLE] M8 THE NUWEER OF GLOWS OF 140 L8 HARMMER
FALLING A0 i, REQLIRED TC ORAWE 1.4 0 L5 SAMPLER 1 FT.
840 Lowcountry Blvd. Page 1 of 1
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HARSE-6

HAND AUGER BORING LOG

113102559

GEORGETOWWN COUNTY COMMERCE CENTER
ANDREWS, BOUTH CARDLINA
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FROECT: GEORGETOWN COUNTY COMMERCE CENTER

ANDREWS, S0UTH CAROLINA

HAND AUGER BORING LOG: HA@SBE-7

|

1139-12-554
T 1 =T
DATE STARTED: 2T DATE FINISHED; 2T [HBIES,
SAMPLING WETHOD: HAND AUGER FERFCHEMED BY: SRME, INC.
WATER LEVEL! GROUND SURFASE AT TIME OF BORING
z g ; § o DY MAMIC GONE
o 41
bE g5 MRS, DESLRIETION = E 2 £l PENETRATION RESISTANGE
Ld -
VT TR0 = TINCHES |
(R
e
'g:'-\.'-_._l:-.
it
SANDY CLAN (CHIGL)
% gray, reddish kresm malgled
1 =}
2 N =
i
:& % | -

E B, [
F40 LOFACOLWTRY BEOLLEVARD
MT PLEASANT, BOUTH CARTLING

Fage 1 of 1




GLT 1003112

SoRNG LD 090 EFd

PROJECT:

GEORGETOWH COUNTY COMMERCE CENTER

ANDREWS, 50UTH CAROLINA
1111-02-551

BORIMG LOG 58-8

CATE ARILLED: 1009002

ELEVATION:

DRILLING METHOD: W0 ROTARY BORIMG DEPTH: 4000
LEEGED BY: OWH WATER LEVEL:  E2" AT TIME OF BORMNG
DRILLER: =CI CHILL [G; CRE-B80 [pobe kammar]

HNOTES:

i = fines carlent
wo= ler confant
LL = Livjuid Limil

i = Flaatleily Incdex

S&ME

EMGEIFEERIMG « TESTIMG

EMYIRCHMENTAL SERVICES

Mt Fleasant SC

=
|2 ;:~' = y 3 STAMOARD MEMETRATION TEST DATA l
= T E ] - __|
T ERES MATERIAL DESCRIPTION AEEE L g
arE = £ | = :
0 = ] | =
= 0 20 30 80&]
S IOEEOIL = & IMGHES | B
CLAY (L] =1 i
waft, reddial browr gray matllad - [
oy ] " B E 5
A [T El k i
—I n... i =1
medicm dense, Bresss, Tine feomadivm = 5-4 I-E ;:‘. =0
DR = i .3 E o ik 3
soft, cark gray " =
B |
SANDY GLAY (GLML] T [
eall, cark gray 54 [:‘: ' 1
f=36%, w=153%, LL. =145 P = i
- = -nery goft T o
- 5T e}
14
] -4
samplad as ocse, llght gray, calcarpans, sand; fne ta - 3-8 f
medium, high shel sonleal
1 i \
an = i o
Rl =] - donsn: lnw shell cantars, with camarsed neduies . HiA 'E %
| - -
{ m—r
I =
_I_¢
55— o T ‘:.
-—_-r'-% -5-1:-[:_ 3
- T -
_I'I'J__l#-"=1' EICTY BANDEH] i .
sn—F kA medium dense, darx gray, fing .-E'“ 2B
"= 235 W= 31E%. LL=22 Fl=1 i
EORING TERMINATED AT 40 FEET
1 BORING AND SAMPLING 15 I ACCORDANCE WITH ASTI D-1E88
2 PENETRATION (N-VALLE] 1S THE NLEER OF BLOWE OF 143 LE. HAMUWER
FALLNG 30 W REGUIRED TO DEIVE {4 1D SAMPLER T FT.
E ER
840 Lowcountry Blvd. Fage {1 of




PROJECT: GEORGETCAWH COUNTY COMMERCE CENTER

AHORENG, SOUTH SARGLINA HAND AUGER BORING LOG: HARSE-9
1931 .02-564
loaTc sTaRTED  mezans DATE FINISHED: BB RIS,
[SAMPLING METHOD: HAND AUGER PERFORKED BY: GHME; INC.
WATER LEVEL: GROUND SURFAGE AT TIME OF BORING
o g = |.-_, w DY NAMIC CONE
'8 3 = {8
b8 % : MATERIAL DESCRIFTION 5 - 5 PENETRATION RESISTANGE
A IDPSOIL = 48 NCHES )
e -8
b
T GLAVEY SAND (5C) -
Hgnl brawea, Tine 1o irRdiom

- - = gray red Lecan mctiled

]
I

A NS

4 TAFEE

BRI hAE foRp T.ory
S0 LG LAY TR T BOLLEWARD
MY, PLEAZANT, SOUTH CARDLINA




PROJECT: GEDAGETOAVH CAUNTY COMMERCE CENTER

ANDREWS, SOUTH CAROLINA HAND AUGER BORING LOG: HA@SE-10
113402681
|DATE STARTED: 826002 | DATE FINISHED: Bi2GE02 | eekia
EARNPLING METHOID HAND AUGER PERFCRMED DY: SBME, INC.
WATER LEVEL: GROUND SURFAGE AT TIME OF EDRING
F B 3 = |m w DYNAMIC CONE
ool 7 el .I'I: J'_' -
REES MATERIAL DESCRIPTION £ % ZE PENETRATION RESISTANCE
"“ - R
T TOPS0IL =12 |NGHES
l_,-':i'.f{
4
iy
24 4
i1
VB sanpy cLey EiicL) 1
wellovs reddish brovwm inctllad

AT H  aaaninH iR

L = Pﬂgﬂ ? I:I‘]r 'J'

Bk T AL BEWEME

B0 LOWCOLWTR Y BOOLEVE S
WT RLEASANT, BULTH CARCLINS
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IPROJECT: GEORGETONWH COUNTY COMMERCE CEHTER

ANDOREWS, S0UTH CARCLINA HAND AUGER BORING LOG: HAMSB-11
_arezs
DATE STARTED: 1oz OATE FINIEIED: gz s
SAMPLING METHOD,  HAND AUGER | FEHFURMED BY: SEME, INC,
WATER LEVEL: GROUND SURFACE AT TIME OF BORIHG
_ o ' I
TelEo 8 DYNAMIC COME
LEEg MATERIAL DESCRIP 2 By
bEgs v TIGN G |35 PEMETRATION RESISTANCE
il =
| —_— :
=28l TOPSOIL= b INGHES _ o
I Y
;|_|'..I
T I

BANDY CLAY (L]
racklisl brdnein and gy mictiizd

HAND AUGFR TERMNATED AT 4 FEET

Evn e T Page 1 of 1
SET LT OO TV It A R0
MT R ASANT, SOLTH CES0N




PROVECT:

GEORGETOWHN COUNTY COMMERCE CENTER
ANDREWS, 30UTH CARGLING
131-n2-851

HAND AUGER BORING LOG: HARSE-12

DATE STARTED

warz DATE FIKISHED:

WZTio:

SAMPLING METHOD:

HAND ALHSER

FERFOHMED BY:

ZEME, ING.

| MOTES:

WATER. LEVEL- .2 FT AT TIME OF BORING
ks
: L ™ =
Egig MATERIAL DESGRIFTION
B =i

]

IZIT TOPBOIL =& INGHES

E. 14y

.|_._-
1

| cLEwsTIon

| CLA&Y | ML
Agnt brawn, race 3and

ﬁ
X :'\.1.\\\'&\. |
111.\\\\121‘!-.@@; -

AR R LR LR

]
]
v
Eiat
. B
[
5
i SANDY CLAY (CHIGLY
/ redl, yallowdsh bresn mistlied
5o
i Hakb AlSER TERMIMATED AT 4 FEET

h-RAELY

LA MANMIG CORE
FEMETRATION RESISTANCE

=

BAMPLE
MNOTYRE

£ SAME

ERTEiE: TR
B CIWASTUR Y BIOILLL VAR
AT, PLEASANT, BOUTH G4 ROLINA

Paga 1 of 1



FRIWECT: GECRGETOWN COUNTY COMMERCE CEMTER '
ANDREWS, SOUTH CAROLINA HAND ALUGER BORING LOG: HA@SB-13
| 1141-02854 ,
T T 5
|DATE STARTFLE /270G | DATE FINISHED: aizTn I b
SAMPLING METHOO: HAND AUEER PERFCRMED BY: SEME, [NC.
WATER LEVEL: 0.3 FT AT TIME OF BARING
8 o g o |uy LY NAMIC CONE
o T R
i E 29 MATERIAL DESCRIPTION == (= g PENETRATION RESISTANG
: q 2|39
B A FEDIL=
N
gl
£ Ty
2
SILTY CLAY (CL-ML) ==
(] prawiah boamn; Leoe sznd
4 o
3
T EANDY GLAY [CHICL]

gray, reddish hrown motted

HAND AUGER TERMINATED AT 4 FEET

€ SAME

B IhE,
£49 LOWCOLNTAY BULA SWaR
T CLEASANT, S0UTH CARDL NG

Fage 1 of 1
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|PRAJECT: GECREETONH COUNTY COMMERGE CENTER {
HAND AUGER BORING LOG: HA@SB-156

ANDREWS, BOUTH CARQLIMNA
1131-02-651 |
HOTES: '
IN&TE STARTELL arzrnz B DATE FIKISHED: '5-'?'-‘:.'01
SRMPLIMG METHOL. HaND AUGER FERFORMED BY; SEME, [HC. |
WIATER LEVEL: GROUHD SURFAGE AT TIME OF BQORING
- § A w DYMAMIC CONE
e | LT, 4
52 % g MATERIAL DESCRIPTION = 2 2Bl PENETRATION RESISTANCE
=] o Iy £ 13
11}
] |"_"- A TOPSGIL= 7 INGCHES
i"""-.
Ji ool
R
-.'\.l.'-_!ll_
| BANDY CLAY [CHICLY
rad gray walkow moklad
1
1 L .
3 T {
a3 -
s P y
HA [+ TERKINATED AT & FEET

%sm Fage T aof 1
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[PROVUEET: GEORGETOWN COUNTY COMMERCE CENTER
AMDREWS, SOUTH GARCLIMA HAND AUGER BORING LOG: HA@SB-16
1131-02-651
|DATE STARTER:  mizmioa DATE FIMISHED: BiZ70E pilie i
ﬂﬁﬂpll_r_“lﬁ M THOO: HAND AUGER FERFORMED BY: SHME, NG,
|warTeR LevEL; 2.5 FT AT TIME OF BORING
= g E 7l w DY MAMIC COME
£l oo = .
i xa MATERIAL DESCRIPTION = S SE| PENETRATION RESISTANGE
[} a4 = ki =
il
e JOPEOIL = & INGHES i
_'g-_:\." 1}
e
il 2 .P" - .
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CPTU = PORE PRESSURE DISSIPATION TEST RESULTS
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. FIELD TESTING PROCEDURES

Cone Penetrometer Test (CPT) Sounding

The cone penctrometer test soundings (ASTM D-5778) were performed by hydraulically pushine
electronically instrumented cone pedetrometer through the =ofl at 4 conglant rate Az the :n?];
penciromater dp was advanced through the soil, contirusua readings of point sireus, sleeve friction and
pors water pressurs wera recorded and stored in the on-site computess, Using thearetical and em jn'.:;;.,]
relationships, the, CI'T dafa was used to determing soil stralgraphy and estimate soil properties sﬂ-a]: o
effective slress, friction angle, Young's Modules and undrained shaar strengih,

Soil Classifieations

Soil classifications provide a gerersl guids to the engineering properties of various soil types and enable
the engineer o epply his past experience lo current problems, In our explorstion, samyles obiined
during dvilling operations ace examined and visunlly classified acconding to shigy tL:-'ITl'I!'I:':J = rc]a-:ive
densily or consistency (hased on standard penotration resiztance). The consistency and ,.:]'atjw denaity
ceglgnations are 08 follows:

SANDS SILTS AND CLAYS
N (SPT) . Relative Denslty N (3I'T) Consistency
0-4 Wary Looge 0-2 Wery Soft

5_10 Loosa 3.4 Soft
11-30 _ Medium Dense 5-8 Firm
9-15 Seiff

il - 50 " Dense 1630 Very Stiff
S04+ Yery Denge ‘ 31-50 Hard

' 30k Very Hard

Soil Test Borings

All boring and sumpling operations were conducted in accerdance with ASTM Designation D-1584.
Initially, the boringa were advanced by either mechanically avgering or wash boring through the soila.
Whers necessary, & heavy drilling fluid is vsed below the water table to stabilize the sids and botlom of
the drill hole. Atvegular intervala soil semples were chinined with a stundacd 1.4-inch 1D, -inch O.D., -
split-barrel ssmpler. The sampler was first scated 6 inches to penetrate any loose cuttings and then
driven an additionul foot with blows of a 140 pound hammer falling 30 inches. The number of hammer
blows requirad to deive the garnpler the fina] foot ia deasizmaied the "Standard Penetration Resistence",
The penetretion reslstunce, when propeely evaluated, is an index to the scil srength.




APPENDIX IT

RESULTS OF LATERAL ANALYSIS FOR DREIVEN PILES ANT DRTTALED SHAFTS
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